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(54) CnOCOB nO/iyHEHMfl ByTmiKAYHyKA 

(57) Pe4)epaT: 

(/l3o6peTeHne oTHocmcfl k nonyMeHnw 
cnHTeTHMecKMx KaywyKOB, b HaciHocru k 
nonyMeHnio 6yTnnKayHyKa. Cnoco6 nonyvieHHfl 
CyiH/iKayMyKa ocyiMecTBTiflJOT nyreM 
cono;inMepM3ai4MM M3o6yTMneHa m naonpeHa 
npM noHM)KeHHof^ leMnepaiype B npucyrcTBHn 
KaranMaaropa Opvme/ifl - KpacJjTca c 
kicno;ib30BaHMeM b KSMeciBe peaKi^MOHHoA 
cpeAbi MeiMnxnopkiAa c obpasosaHMeM 
nonviMepbiaauHOHHoi) pesKUMOHHoC) cMecH 
TBepAoro nonnMepa b Meri^jixnopMAe c 
nocneAyioiMei^ Aeraaai^Mej^ 3to() cmccm. CnoooG, 
OT/iMMaioiMMvicfl Tew, MTO nepBA AeraaaMMeii 
peaKL^noHHyto cwecb nponycKa>OT nepea 
ruApoL^nKftoH. M3 nepMC|)epMMHOM soHbi KOToporo 
oreMpajoT noTOK, BoaBpainaeMbit^ Ha 
cononnMepMaai^Mio, a H3 L;eHTpa;ibHoCi 30Hbi • 
noTOK, HanpaenneMbij) hb AeraaaqMK). 
McxoAHbie KOMnoHeHTbi Ann no/iyMeHMf) 
GyTHTiKayMyKa (|)opMMpyioTcn m3 no KpaftHef) 
Mepe OAHoft M3 HM)KenepeHMcneHHbix CMeceA: m3 
MCXOAHOfi lUMXTbi M3 M3o6yTMneHa. MsonpeHa m 

MeiM/IX/IOpMAa; M3 B03BpaTHOrO nOTOKa M3 

rMApoL^MicnoHa h McxoAHOf^ ujuixrbi. 
CMGLUMBaeMbie b rviAPocTpyf^HOM annapare; 
BbnueyKasaHHoro 603BpaTHoro noiOKa m3 



ruApOLiMKnoHa, B03BpaTHoro npoAyicra m3 
M3o6yTnneHa, naonpeHa n MeTMnxjiopMA9 nocne 
Aera3ai4kibi BSBecii KaynyKa, CMem^BaeMbie b 
rkiApocrpyf^HOM annapare npvi noAB^e 
MOHOMepoB HenocpeACTBeHHo b 

nonnMepnaarop. KaTannaaropHbiti pacTBOp 
noAaK)T B J11060M noTOK, B03BpaiAaeMbiv) Ha 
cono/iMMepv43aMkiio ;im6o b no^MMepMsarcp. 2 
MJi.. 1 laCn. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained via isobutylene/isoprene 
copclymerizatton at lowered temperature in 
presence of Friedel-Crafts catalyst in 
methyl chlonde medium to form solid polymer 
suspended in nnethyl chloride followed by 
degassing of reaction nnixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymertzation stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/nnethyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus; above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into polymerizator. Catalytic 
solution is introduced into any stream 
returned into copolymerization stage or into 
polymerizator. EFFECT: enhanced process 
efficiency. 2 dwg, 1 tbi, 5 ex 
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M3o6peTeHMe OTHOCMrcfl k no/iyMeHMio 
CMHTerviMecKvix Kay*-iyKOB, b MacTHOcrvi k 
nonyMeHUfo 6yTnnKayMyKa. 

H3BecTeH cnoco6 nonyMeHun 6yTn;iKayMy kb 
nyreM conofiMMepviaaL^biM M3o6yn4neHa m 
ki3onpeHa, b KOTopoM b xa^ecTBe peaKi^kiOHMof^ 
cpeAbi Mcnojib3yeTCfi ymeBOAopOAHbiv^ 
pacTBOp^renb, b MacTHocTki MaoneHiaH, a Ann 
MHML^MMpoBaHMfl peaKL^MM no/iMMepkiaai^Hki 
Mcno/ibayercn npoTOHMpoBaHHbit^ KOMnneKC 
MBTa/viopraHi^MecKoro coeAHHeHMsi. 
TeMneparypa nojiMMeptisaL^MM oocraB/ineT or 
-70 AO -90**C. Docne no;iMMepM3aTopa 
peaKL^kioHHyio CMecb HanpaB/intor hs craAHio 
BbiAeJieHHR M cyuiKM KaynyKa (CviHrerMMecKkii^ 
KayMyK noA pepaKU,\^ei\ M.B. TapMOHOBa. 
XMMMfl. 1983 r, cTp. 299-300). 

OcHOBHbiM HeAocTaTKOM 3Toro cnoco6a 
flBn$)eTCfl BbicoKap BnsKocTb nonyMaK)iuMxcn 
pacTBOpoB. He nosBonflKDu^an paOorsTb c 
BbicoKof^ KOHi4eHTpai4Mef) KayMyxa b 
peaKLiMOHHoA cpeAe. 

HaM6onee 6;im3kmm k npeAnaraeMOMy 
wanfleicfl cnoco6 no/iyMeHUfl eyTM/iKaywyKa 
nyreM cononviMeptiaaL^Mvi ii3o6yTHneHa c 
MsonpeHOM. TAe a KanecTee peaKqHOHHOM cpeAbi 
ncnojibsyercfl MeTMnxnopMA, He panniomiMCfl 
pacTBOpnTeneM Ann GyTuriKayHyKa. a Ann 
»4HMi^MyipoBaHkin peaKi4kivi nonkiMepti3ai^M»i 
Mcnonbsyeicfl KaianMsaTop OpuAenw - 
Kpact)Tca. b MacTHOCTn a/noMMHuf^xnopnA. 
TeMnepaiypa nonnMepusannn cocraB/ineT or 
-80 AO-100**C. npH 3TOM o^pasyKJiMni^Cfl KaynyK 
HaxoAHTcn b peaKi^tiOHHoCt cpeAe b bmac 
TOHKOAHcnepCHOf^ cycneH3MM. Plocne 
nojiMMepviaaTopa peaKi^HOHHyio CMecb 
HanpaBPAiOT Ha ctbai^k) BbtAe/ieHMn vi cyiuKH 
KaynyKa (B.M. Co6o/ieB, k1. B. BopoAMHa. 
npoMbiiu/ieHHbie CMHTeTMMecKne KayMyKM. M.: 
Xmmmh. 1977 r.. crp. 175-177). 

OcHOBHWM HeAOCTaiKOM 3Toro cnocx36a 

flB/1«eTCfl CBOflCTBO MeJIKMX MaCTMl^ 

arnoMepMpoBarbCfl, npeBpau^ancb b kom, 
Ha/innaTb na BHyTpenHne ycTpoi^cTBa peajcropa 
n, B pesynbTaie, npMBOAHTb k npeKpao^eHnio 
npOL^ecca m BbiBOAy peaicropa Ha npoMbiBKy. 

npMMeM C pOCTOM KOHUeHTpai^MH B 

nojiMMeptisaTope BospacTaer eepoRTHOCTb 
aarpflSHeHMR peaiqvioHHoro npocTpaHCTBa 
CKnoHHbiM K amoMepauMvi \a RpMniinaHMK) 
noriMMepoM. TaKMM o6pa30M, b AaHHOM 
npoi^ecce Heo6xoAMMo BbiOMparb onrHMa/ibHbie 
ycnoBMfl Me)KAy AnnTe/ibHOCTbio HenpepbiBHof^ 
pa6oTbi KOHL^eHTpai^Mef) nojiMMepa B 
peaKTOpe. 

GaABMefl HacTORLuero M3o6peTeHMfl 
«8/ifleTCfl yseAMMeHMe npoAOAxmeAbHocTM 
nenpepbiBHOff paOoTbi nonkiMepkiaaropa npn 
yBCAMMeNHbix K0HueHTpai4Mflx nonnMepa 8 
peaKL^MOHHof^ CMecH, nocTyna)oii;eA na 
Aeraaai^kito, CHMweHMe dHeproaarpaT m 
yee/ikiMeHHe npoMaeoAMTenbHOCTM npoi;ecca. 

yKaaaHHbifl peay/ibTar AociviraeTCfl 
npeAnaraeMbiM cnoco6oM nonyMenvin 
6yTM/iKayMyKa nyreM cx3no/ikiMepM3aqkiM 
n306yTnneHa m naonpena npvi noHM^KCHHOM 
Tewneparype b npHcyrcTBHn KaTanM3aTopa 
OpuAejifl - Kpact)Tca c Mcno/ibsoBaHneM b 
KaMecTse peaKi^MOHHoR cpeAw MeTunxnopMAa c 
o6pa30BaHHeM nonnMepvisaMvioHHOvi 
peaxutiOHHOi^ civiecM TBepAoro nonHMopa b 
MeTkinxAop^Ae c nocneAy»ou^ei^ Aera3auHeA 
3T0fl CMBCM, npHMBM nepeA AeraaauMeA 
peaKUMOHHyio Maccy nponycKaioT Mepea 
rMApou^KnoH, Ma nepH^epHflnoft aoHbi Koroporo 
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OTOwpaioT noTOK. BosBpainaeMbiJ^ na 
no;iMMepM3ai4MK). a n3 L(eHTpanbHot^ aoHu - 
noTOK, HanpaB/ineMbiH na AerasauHK). 

KoMHOHeHTbi Anfl nonyMCHUfl 6yTMjiKayHyKa 

£|)0pMMpyK3TCfl M3, RO Kpsi^Hefl MBpG. OAHOt^ M3 

HiDKenepeMHc/ieHHbix cwecefi: 

- kicxoAHan mmia m3 M3o6yTkmeHa, 
naonpeHa m MerM/ixnopHAa, 

• BbiiijeyKa3aHHbii^ BoaaparHbiff noTOK Ma 
niApouMKnoHa m HcxoAHan ujMxra, 
CMeujMBaeMbte b rMApocTpyf^noM annapare npii 
noAane mx b no/iMMepMaaTop, 

- BbiLijeyKaaaHHbifi aosBpaTHi^M noroK Ma 

TMAPOUMKnOHa, BOaBpaTHbIM npOAyKT M3 

M3o6yTM;ieHa, Maonpena m weTM/ix/iopnAa nocne 
Aeraaai^MM B3BecM KaynyKa, CMeiukiBaeMbie a 
OTAe/ibHOM ruApocrpyi^HOM annapare. npn 
noAane McxoAHbix MOHOMepoe 

HenocpeAcreeHHO b nonnMepnaarop, npn 3tom 
KaranMsaropHbikl pacraop noAaior nM6o b 
noAMMepMaarop. am6o b A)o6oj4 Ma BoaaparHbix 

nOTOKOB. 

rMApocTpyflHbii) annapar npeAcraBAfler 
co6oA rMApocTpyfiHbiM nacoc m cnyxMT Ann 
ocyii^ecTBneHMn npoL^ecca aaaMMHoro 
nepeMeujMBaHMR BbnueyxaaaHMbix noroKos m 
noc/ieAyioiMero mx coBwecTHoro 

TpaHcnoprnpoBaHnn. 

npouecc noAyMeHMfl eyrMAKaynyica 
ocyiAecTBnnercfl no cxeue. Mao6paKeHHoA Ha 
ct>Mr.1. 

CMecb MOHOMepoB B pacrBopo 
MeiMAXAopMAa (liJMxry) noAaiOT (noroK 1) b 
peaKrop 2 wepea luryL^ep 3. OAHOspeMeHHO b 
peaKTOp 2 Hepea luryMep 4 noAaioT pacraop 
x/iopMAa antoMMHMn b MerMJixjiopMAe (hotok 5). 
PeaKMMOHHyio CMecb MHreHCMBHO 

nepeMeujMBaior wHoronpycHoJ^ weiuanKOM 6. 
Tewneparypy 6 peaKrope 2 BbiAepxkiBajor 
M3MeHeHMeM noAaHM KaranMsaropnoro 
pacraopa. 

BsBecb o6pa30B3BLuerocfl SyrMriKaysyKa 
Hanpaa/iflior (noroK 7) b t^M/iMHApkmecKyfo Macrb 
TMApoMMKnoHa 8 no xacareAbHOM k creHxe. 
CycneHSHP KaynyKB, npM06peTan Bpau^arenbHoe 
ABM)KeHMe M npoxoAn cHaMa/ia 
UMjiMHAPMsecKyK), a aareM m KOHMMecKyio nacTb 

rMAPOMMKHOHa 8 m roa Aet^CIBMeM 

ueHrpo5e)KHoJl cmaw. pasAeAnercn na abb 
noroxa. ornnMaiomMecfl no nAornocrM. Menee 
nrioTHafl nacrb pacnonaraercfl b i^enrpanbHoi^ 
HacrM rMAPOL^MKnoHa, a 6o;iee n/ioTHaw 
orCpacwBaercn na nepucJjepMio. . Menee 
n/iornyK) nacrb noroKa. coAepxau^yK) b 
KOHL^enrpMpOBaHHOM bmao Haki^onee KpynHbie 
MacTMUbi xayMyxa, BbiBOAnr Mepe3 luryuep 9 
rMApoqMxnoHa 8 hotokom 10 b Aera3arop 11. 
TAB npoMaaoAflT ornapKy MerM/ixnopMAa m 
HeaanoAMMepMaoBBBiUMXcn mohombpob 
(BoaBpaiHoro npoAytcra) or Kaynyica. 
BoaspaTHbiA npoAyxr (norox 12) HanpaBAfltor hb 
nepepa6oTKy. flocne coorBercrByiomef^ 
noAroTOBKM, aaKniOHajou^eflcq b BbiAeneHMM 
npoAyKra, npMroAHoro Ann nonMMepMaai^MM 
(CMecb: MeTM/ix/iopMA. M3o6yrMAeH, MsonpeH). 
B03BparHbii^ npoAyxr Hanpaannior na 
npMroroBAeHMe ujhxth. Bonee nnorHbiJ^ noroK 
13, coAep^xau^MM b pa36a8AeHHOM bmab mgakmb 
HacTMt4bi xayHyxa. wepea mryuep 14 
rMApoL4MKnoHa 8 HaoocoM 15 nepea 
peryAMpytoiuMi^ xnanaH 16 HanpaannioT b 
peaxTop 2 nepea njiyi^ep 17. Bo BpoMfl 
npOMBcca perynMpyior pacxoA noioxa 13 m 
c|>MKCMpyK)T era pacxoAOMepoM 18. aaMepnioT 
KOHi^enrpai^MK) xaynyxa b noAMMepMaaiope m b 
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noTOKe. nocTynaJOLnew Ha Hacoc 15. ^nn oreoAa 
Tenna. oepasytottierocn b peaynbTare 
npoTeKaHn« peaKL^Mn nonnMepnaaL^Mn, n a^r 
noAflepxaHMfl Heo6xoflMMoft TeMneparypbi no 
Bwcore peaKTopa b tcmksx 19 m 20 b 
Tennoo6MeHHbie a/ieweHTbi 21 no/\aK)T noroKOM 

22 XMAKMi) 3TVineH. KOTOpblff BblBOAflT B 

napoo6pa3HOM svipfi noTOxoM 23. B 9tom 
npOMecce aa CMer BbiBCv^ Ha Aeraaai^Mio 
npenMyi^ecTBeHHO KpynHwx ^aciuM no/iMwiepa 
(noTOK 10), KOTopbie HaM6onee cKnoHHbi k 
arnoMepai4MM n Ha/innaHMio na BHyipeHHue 
ycTpokicTBa, CHiDKaercn eepoflTHocTb 
3arpfl3HeHHfl no/iMMepMaaiopa. B peayjibTare 
oT6opa pa36aB/ieHHo£^ cycneH3i4n ms 
nepn^jepuMHOii sohu ruApoL^nicnoHa b 
3HaHMTenbH0v^ creneHU yaejiMHUBaeTCR 
KOHqeHTpaiinfl cycneHSMH. nociynaioineM Ha 
/leraaaHMK) (noTOK 10). riocKO/ibKy hotok 
pa36aBneHHOi) cycneHauM (noTox 13) 
HanpasnnioT o6paTHo 6 nonkiMepMsarop, a oh 
npaKTMHecKM He coflepMWT xpynHbix MacTMi; 
noiiMMepa, Bpeun npe6biBaHM;i KpypHbtx ^acTv\\\ 
B peaKi^MOHHof^ 30He coKpainaeTCfl. mto 
enaronpMflTHO OTpaxaercfl na 
npOAomnTeribHocTM HenpepbiBHoJ^ paOoTw 
peaKTOpa. Hotok paaGasneHHOi^ cycneH3nn 
(noTOK 13), HanpaBJifleMbii^ b no/iMMepM3aTcp, 
CHM)KaeT KOHueHTpaqmo no/in wepa b new, hto 
TafOKe yMeHbOiaer BeponTHOCTb 3a6M8Kii 
no/iMMepMsaTopa. 

Ha (|}i4r.2 ki3o6pa;KeHa cxeMa sapMaHTa 
ocyu^ecTBDeHMfl cnoco6a, KorAa naooc 15 
aaweHeH ruflpocrpyMHbiM annapaiOM, a kotopom 
B KanecTBe paOonefi jkmakoctm McnonbsyiOT 
UJkiXTy. 

CyiMHocTb M3o6peTeHMfl wmiKxiTpupyeTCH 
cneAytOLi^kiMki npkiMepaMki. 
npMwep 1 

ripoi^ecc nonyMennfl 6yTn/iKayviyKa 
ocyu4ecTBnAnii no cxeMe, M3o6pa}KeHHoPi na 

CMecb MOHOMepoB B pacTBOpe 
weTMnxjiopufla, coflepMau^yio 25 Mac.% 
M3o6yTnneHa, 0,5 Mac.% naonpeHa m 74,5 Mac.% 
MeTn/ixjiopnAa (LDMXTy) noAasa/iM b peaxrop 2 
nepea luryuep 3 b KonnHeciBe 15 xN. 
OAHOBpeweHHO e peaiaop 2 nepea ujiyi^ep 4 
noAaBarn pacTBop x/iopMAa a/iJOMUHUfl b 
MeTMJixjiopMAe c KOHueHTpaMMoi) 0,1 Mac. %. 

PeaKl^MOHHytO ClVieCb HHTeHCMBHO 

nepeMeujMBajiki MHoronpycHof^ Meiua/iKoPi 6. 
TeMnepaiypy b peaxrope 2 BbtAepKMBa/iH b 
npeAenax Munyc 92 - MMHyc 88 °C. perMcrpMpyn 
ee TepMOMerpaMM conpoTMBneHMw b TOMxax 19 
m20. 

B3Becb oCpaaoBaBiuerocn 6yTnnKayHyKa 
HanpaanflJin (noTOK 7) b ruAPounKnoH 8. Menee 
n/ioTHyw MacTb noroKa, coAepKaiAyio s 
KOHi^eHTpuposaHHOM BMAe Haneonee xpynHbie 
MacTMUbi Kaynyxa, BbiBOAM/iM nepea airyuep 9 
TMApounKnoHa 8 B Aeraaarop 11. Sonee 
nnoTHbif* noTOK. coAepxau^Ha b paa6aBJieHH0M 
BkiAe Menme sacTML^bi KaynyKa, Mepea LUTyi^ep 
14 THAPOUMKnoHa 8 hacocoM 15 Mepea 
perynkipyioiuHi^ xnanaH 16 HanpaernAM e 
peaxTop 2 Hepe3 ujiynep 17. Bo speMn 
npoi^ecca pery/iMpoBa/iM pacxQA ot nacoca 15, 
aaMepRnM KOHqeHTpai^MK) xayMyxa b 
noAHMepnaaiope m b noTOxe 13, nocrynaioiAeM 
Ha Hacoc 15. KoHqeHTpai^nK) xayMyxa b noioxe 
10. nocTynaJoinew hb OTroHxy MeTH/ix/iopnAa h 
HeaanoAHMepnaoBaBiLMxcfl MOHOMepoB, 
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onpeAenj^nn no nojiyMCHHOMy xay^yKy. npoi^ecc 
npoBOAM/iH AO Tex nop, noKa Mou^HocTb Ha Ba/iy 
MeiuanKM 6 ne npesbicuna HOMUHa/i. 
ripuMep 2 

npoMecc npoBOAM^M rax Ke. xax 6 npHMepe 
1. HO xaranMsaTopHbifl pacraop (norox 5) 
noAasanM na BcacbiaanMe Hacoca 15, a hb b 
UJTyi4ep4. 

DpMMep 3 

nponecc npoBOAMAM lax )Ke. xax b npuMepe 
1. HO BwecTO Hacoca 15 McnonbsoBajin 
ruApocTpyii^HbiC^ annapar, b xoTopoM pa60MePi 
jKMAKocTbfo 6bJ/ia ujkixra (noTox 1) ((J)Mr.2). 
ripMMep 4 

ripoL^ecc npOBOAMriM rax xe. xax b npuMepe 

3, HO cMecb MOHOMepoB B peaxTop noAasann 
oTAenbHO b ujiyi^ep 17. a pa60Me£i )KMAxocTbK3 
6biA B03BpaTHbiM npoAyxT nocne Aera3at^MM 
B3BecM xaynyxa. coAepxamnfl 3-5% 
M3o6yTM/ieHa. 

DpMMep 5 

Dpoi^ecc npoBOAwiM rax jxe. xax b npuMepe 

4. HO KaTaAM3aTopHbia pacTBop noAaBaAM b 
noTox B03BpaTHoro npoAyxra nocne AeraaaqMii 
B3BecM xay^yxa, HanpaanpeMoro Ha 
ruApocrpyfiHbtii annapai. 

PeaynbTaTbJ. nonyMennbie b npuMspax 1-5, 
npuBBAeHbi B TaCnuMe b cpasHeHMM c 
xoHTpojibHbiM npo6eroM (no npoTOTviny). 

Bo Bcex npMMepax AOCTMmyTo 
SHaMMTenbHoe yBeAimeHHe xoHneHipauMn 
noAMMepa b cycneH3MM. nocrynaioiAeii na 
AerasaukiK) (CT0^6e^ 7). hto npusoAur x 
coxpaiAeHHK) SHeprosaTpaT, CHHJxeHviK) 
xoHueHTpaMMM no/inMepa a peaxrope (cTon6eu 

6). MTO npHBOAMT X yBeAMHeHMH) AnMTe.nbH0CTM 

HenpepwBHOM pa6oTbi peaxropa (cTon6eL^ 11) n 
np0M3B0AMTenbH0CTM peaxTopa (cTon6ei4 8) (cm. 
Ta6ji.). 

(DopMyna M3o6peTeHkm: 

Cnoco6 nonyHeHMji eyTMnxaynyxa nyTeM 
cononMMepMaai^nM naoSyTuneHa m nsonpena 
npi4 noHMJxeHHoi^ leMnepaType 6 npvicyTCTBMM 
xaranMsaTopa ^pnAe/ia - Kpa^ica c 
HcnQnb30BaHvieM a xasecTBe peaxi^MOHHoPt 
cpeAM MeTMAxropMAa c oepasoBanMeM 

nOAMMepMSaUMOHHOfi peaXMMOHHOC) CMeCM 

TBepAOro noAMwepa b MeiMAxnopnAe c 
nocneAyxDiMeft Aerasauinefl stom cwecM. 
OT/iMMaK)iAHMCfl TBM, HTo HepcA Aera3aaMeii| 
peaxL;i/J0HHyK) cwecb nponycxajoT nepea 
rviApouMxnoH, H3 nepnct)epMJ^Hot^ 30Hbi xoToporo 
0T6MpaK)T noTOK. BoaBpaiAaoMwft na 
cononMMepM3ai4MKD, a na i^eHTpa/ibHoi^ aoHbi - 
noTOK. HanpasTfleMbik^ na Aeraaai^MK). npn 3tom 
McxoAHbie xoMnoHBHTbi Anfl noAyMeHMsi 
eyiM/ixayMyxa 4)opMMpyK3Tc« na no xpaPiHePi 
Mepe QAHo« H3 HMJxenepeMMcneHHbix cMecefl: 
McxoAHan QjMXTa us M3o6yTMneHa, naonpena m 
MBTwix/iopHAa; BbiLueyxaaaHHwC* BOSBpaTHbtkt 
noTOx H3 rMApOL(nxnoHa h ncxoAHan unxTa, 
CMeujuBaeMbie b ruApocTpyflHOM annapaTe npM 
noAane mx b nonnMepnaaTop; BbiuueyxaaanHbiCi 
BOSBpaTHbifl noTox na ruApouHxnoHa, 
B03BpaTHwft npoAyxT M3 M3o6yTMneHa, naonpena 
M MetMnx/iopMAa nocne Aeraaai^nM BaaecM 
xayMyxa. CMeiUHBaeMue b OTAenbHOM 
ruApocipyRHOM annapare, npn noAane 
klCXOAHblX MOHOMepoB HenocpeflCTBeHHO b 

nonnMepnaaTop, npw stom xaranHTnaaTopHbiPi 
pacTBop noAaioT nM6o b nonMMepMsaTop. nM6o b 
/11060M M3 BosapaTHbrx noToxoB. 
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